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A res ta tement  of cons ide ra t ions  concerning decontamination po l i cy .  

The main i s s u e s :  

1. We know almost  no th ing  t h a t  could g ive  u s  a d e c i s i v e  answer t o  

t h e  consequences of implant ing terrestr ia l  microbes on Mars. 

2. We are i n  a f i e l d  very  d i f f e r e n t  from convent ional  experimental  

po l i cy  where w e  should be  conten t  wi th  reasonable  p l a u s i b i l i t y .  About t h e  

only th ing  t h a t  w e  can say  wi th  assurance  i n  t h i s  s i t u a t i o n  i s  t h a t  t h e  

p o t e n t i a l  s t a k e s  a r e  very ,  very  h igh .  A po l i cy  t h a t  w e  can f o r e s e e  having 

a c r u c i a l  impact on t h e  f u r t h e r  h i s t o r y  of t h e  s o l a r  system cannot be pursued 

wi th  t h e  same casua lness  as t h e  d e c i s i o n  t o  perform another  experiment i n  t h e  

l abora to ry  o r  even wi th  t h e  cau t ion  t h a t  would apply t o  a concern s o l e l y  f o r  

t h e  expendi ture  of l a r g e  amountsof money. The idea  of a ca tac lysmic  i n t e r -  

p o s i t i o n  has  very  few precedents  i n  s c i e n t i f i c  h i s t o r y ,  and i t  would be  

dangerous t o  t r u s t  our  i n t u i t i o n s  i n  e s t ima t ing  l e v e l s  of s a f e t y .  

3 .  We do n o t  even know a l l  of t h e  va lues  a t  r i s k .  They c e r t a i n l y  

inc lude  t h e  p o s s i b i l i t y  of c l ean  exobiology,  and t h e  moral as w e l l  a s  s c i e n t i f i c  

imp l i ca t ions  of an avoidable  i n t e r f e r e n c e  wi th  another  b iogen ic  system. They 

a l s o  inc lude  a c a t a s t r o p h i c  i n t e r f e r e n c e  i n  any o t h e r  u ses  of Mart ian "real 

estate" t h a t  our  human p o s t e r i t y  might even tua l ly  d i scove r .  

4 .  IJe are i n  a s l i g h t l y  more f avorab le  p o s i t i o n  wi th  r e s p e c t  t o  t h e  

A t  l eas t  as a s p e c i e s  w e  feel  w e  p o s s i b l e  hazards  of "back contamination".  

have a t i t l e  t o  t h e  e a r t h ,  and some i d e a  of t h e  hazards  t h a t  w e  would p r e f e r  

t o  defend i t  from. Mortal  human d i s e a s e  i s  on ly  one of a spectrum of eco log ica l  



i n t e r f e r e n c e s  f o r  which w e  have a l l  t o o  many precedents  as consequences of 

terrestrial  adventures .  

5. We would be de luding  ou r se lves  wi th  r e s p e c t  t o  t h e  r i g o r  of 

b i o l o g i c a l  theory  t o  make any s t r o n g  a s s e r t i o n s  a s  t o  t h e  probable  n a t u r e  of 

an encounter  between two p l a n e t a r y  b i o t a .  We have no i d e a  how d i f f e r e n t ,  how 

l i k e  they may be. I f  they a r e  ve ry  d i f f e r e n t  from one another  w e  can equa l ly  

choose between two c o n t r a r y  arguments: (1) t h a t  an e x o t i c  s p e c i e s  would f a i l  

t o  f i n d  adequate  n u t r i t i o n a l  suppor t  on e a r t h ,  o r  ( 2 )  t h a t  we would have had 

no oppor tuni ty  t o  evolve t h e  r e q u i s i t e  immunological and o t h e r  defenses  a g a i n s t  

i t .  I would tend t o  ag ree  wi th  t h e  s p e c u l a t i o n  t h a t  an e x o t i c  v i r u s  would 

have a hard t i m e  i n  an eso  c e l l .  Rut an exo microbe needs f i n d  common ground 

a t  a much s impler  l e v e l  f o r  i t s  n u t r i t i o n a l  suppor t ,  and our  lysozymes which 

p l ay  such a c e n t r a l  r o l e  i n  an t imic rob ia l  immunity can ha rd ly  b e  expected t o  

be  pre-adapted t o  e x o t i c  spec ie s .  

e c o l o g i c a l  ba lance  could b e  upse t  i n  many o t h e r  ways - a p e s t  t h a t  excre ted  

n i t r i c  ox ide  could reduce t h e  whole e a r t h  t o  a f a c s i m i l e  of Los Angeles. 

Qui te  a p a r t  from human pathology t h e  e a r t h ' s  

6 .  It  i s  perhaps beyond human f r a i l t y  t o  g ive  an a b s o l u t e l y  hones t  

answer t o  t h e  magnitude of accep tab le  r i s k s  a t  t h i s  t i m e .  C e r t a i n l y  ve ry  

few people  w i l l  g i v e  a g r e a t  d e a l  of t h e i r  t i m e  f o r  i n t e n s i v e  s tudy  on the  

b a s i s  of t h e  p r e s e n t  very  t h i n  and i n d e c i s i v e  knowledge of t h e  Mars environment. 

7 .  I remain very  uneasy about t h e  r e a l i z a b i l i t y  of s p a c e c r a f t  decon- 

tamina t ion ,  e s p e c i a l l y  as i t  i s  v i r t u a l l y  imposs ib le  t o  i n s p e c t  and v a l i d a t e  

t h e  r e s u l t s .  The c o n s t a n t  contaminat ion load of t h e  e a r t h  i s  such t h a t  even 

i f  t h e  p r o j e c t  hardware i s  s t e r i l i z e d  a t  any i n s t a n t  of t i m e ,  i t  i s  almost  



imposs ib le  t o  keep i t  so  whi le  it remains under the  e a r t h ' s  atmosphere. 

Se r ious  cons ide ra t ion  should then  perhaps b e  given t o  t h e  execut ion  of 

te rmina l  assemblies  and checkout i n  e x t r a t e r r e s t r i a l  space,  perhaps i n  

o r b i t  o r  on t h e  moon. The d i s t i n c t i o n  i s  a h o s t i l e  environment i n  which 

s p e c i a l  measures would have t o  be  taken t o  p re se rve  an exposed microbe 

r a t h e r  than t o  exclude it .  

y t o  back contaminat 

on t h e  e a r t h  i s  very  

8. The same c o n s i d e r a t i o n s  app 

exper ience  wi th  i s o l a t i o n  l a b o r a t o r i e s  

on. None of our 

r e a s s u r i n g ,  

p a r t i c u l a r l y  a g a i n s t  t h e  second o r d e r  dangers  of system breakdown - f o r  

example, a b o i l e r  explos ion ,  o r  i t s  analogy, t h e  l o s s  of t h e  re-entry capsule  

a t  some p o i n t  b e f o r e  i t  w a s  secured w i t h i n  t h e  l abora to ry .  Thus aga in  opera- 

t i o n s  on t h e  moon could g i v e  us  a kind of margin of s a f e t y  t h a t  w e  must seek 

i n  t h i s  f i e l d .  


